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HIGH PURITY SILICON CARBIDE HEATING ELEMENT AND METHOD OF 
PRODUCING THE SAME 

PROBLEM TO BE SOLVED: To provide a high purity silicon carbide heating element 
having non-staining property and useful as heaters of various devices used in the 
semiconductor field or the like, required to be strictly kept free from contamination, and a 
method of producing the same. 

SOLUTION: The high purity silicon carbide heating element is formed from a silicon 
carbide sintered compact which is produced by mixing 60 to 80 wt.% high purity oc-type 
silicon carbide powder A having an average particle diameter of <100 pm and containing 
Fe in an amount of <10 ppm, 10 to 20 wt.% high purity a-type silicon carbide powder B 
having an average particle diameter of <2 jim and containing Fe in an amount of <30 
ppm, and 10 to 20 wt.% a-type silicon carbide powder C having an average particle 
diameter of <1 jum and containing Fe in an amount of <200 ppm to obtain a silicon 
carbide mixed powder, then adding water to the silicon carbide mixed powder, kneading, 
slip casting the resulting slurry to obtain a formed body, firing the formed body under a 
non-oxidizing atmosphere at 1 ,800 to 2,200°C, and subjecting the sintered compact to 
acid treatment to dissolve and remove impurities. It is preferable that the silicon carbide 
sintered compact contains Fe in an amount of <10 ppm, and has physical properties that 
the electrical specific resistance at room temperature is <0.1 Q.cm and the density is 
>2.5 g/cm 3 . 

COPYRIGHT: (C)2003,JPO 



INSDOCID: <JP 



2002338366A AJ > 



THIS PAGE BLANK (USPTO) 



mB*mmvt (jd 02) t& Hfl # f^p ^ ^£ (a) twimum&m** 

#$§2002-338366 
(P2002 -33836GA) 

(43)&HB ^J£14#1U327!K2002. 11.27) 



O >l o oc /croc? 

o 0 4 hi ob/bZb 

nc /cot: 
OO/ODO 

¥ T Ann o /1 i 

HO 5B 3/14 




F I f-W(##> 
H 0 5 B 3/14 C 3 K 0 9 2 
C 0 4 B 35/56 1.0 1 P 4G00 1. 

1 0 IX 

10 1Y 

^3Efflf3& *HfeR 3 OL 0£ 5 H) 


(21; m©^^- 


4$K2001 — 1 50844( P2001 — 150844) 


(71) ffl® A 000219750 








(22)aiSB 


¥*R13*F 5 £21 B (2001. 5. 21) 








(72)385Mf TOJ «f» 


















(74)ft3A 1000716G3 






&m± mm wi*> 






F^— A(##) 3K092 PP20 QB09 






4G001 BA22 BA71 BB22 BB71 BC13 






BC52 BC54 BC71 BD01 BD23 






BED2 BE22 



<54) [&mv>zm mmm:mmmm^i:zf^<o9m^m 



(57) imn 

iffik^m w-am^mioo ua itf. Fe^aio PP 

T, Fe-i-qg-^OOppmJilT^aM^'fbl^^C ^10-20 
^^ktt#H^;4'1800— 2200'CcO?SjKT'^ L , 



INSDOCID: <JP 2002338366A I > 



1(2) 002-338366 (P2002-338366A) 



[ft *Jf 1 1 10 0jm»T, PeaW 

1 Op P m UlT<0KttK«a«ft3**»*AS 6 0-8 0 
m*% TOtt?S2jua JUT. Fetfi30 PPmW 
T^aMJS«^W£^*B^ 1 0-2 0«*%. ¥ 
ifc&fg 1 F e^*»2 0 Oppm OTWaS 

#(0£*»*C* 10-2 Ofift%. <D%feT®.-&Ltz 

1 8 0 0-2 2 0 OTtf>ffiflre«j£U K^X'tmi** 

mm L~c7fm» zmmmk Lxn^ntzmimm^ 
inim 2 1 mmmffl&®-*>^ f e #** 1 o p P m 
2. 5g/cm3 j^^tt*^^ iBSJSiiEawsafi 

[|**JS3 1 00/ja F etll 

i o ppm UT^nmza mmimm^M a ^eo-so 

T<0»«^M* BJ1 0-2 0MM%. ¥ 
1 Aim JUT. F e #**2 0 0 PPm VXfVaM 

mmmmc* 1 0-2011%, nmsxm&Liz 

1 8 0 0-2 2 0 0 Wi&JreMJfcU ftweMSSttS: 

[?&Hji<Of$Sffl3:Si H Jl] 
[00011 

[00021 

[0003] !Rfl3i3R«Bif»ttS i C«**Kflfc t 

u fmmzmi&xm&vti&ms i srsfe 

[0004] £fcg**B!MMi. i*Lfe««6fcJ: m 
gUo-yP«. «>-MK$rk-*>J9ra#*«> 
ft-fl^SWBSflt** RJB«9SatcJ: 0« 



[0005] £tftfas*»aw-*fc*>^ w*. 

ttW&BB5 9-2307 2-^&«(cttWISflKfl^** 
fSUfPP 4-248285 ^^tJilf^^K^^ 

[000 6] U&»USr#S>. i*L^><05aft*t±i^feS:« 
K-ft^R5Bft*a^'(=***»-* : ^* H, > fi&RGTFe&k' 

[0007] 

immcmmmt lx. f e #««n o P pm m 

^#^#Wi:t. *W«i|fcCVDjaci«»*6 0~ 
2 0 0 Mm WilM^RIUftWB**^******^ 
^S^V*. iJ itm^g^H^ 1 0 /im »T<oKfl^ 

*^?&JK8 0 0-13 0 0TOHC 1 tfX+fcffiJSSIB 
flWtfc^*^HM«JI8ll«T 1 8 0 0-2 0 0 0-CC7) 

im-xtrnktmL. ^ximmw&mvx^mn^ 

mtiffi&LXnktUZF ettM.&l Oppm OT. MWi 

x^mmtmmfio . 1 « c «KiT<o^?LfrKfl^s*« 

MtV *o«irfcCVDjacJ:9 6 0-2 0 0i*«« 
& (!RfW¥ 10-28747 2^fg) Sr^%. 
[0 0 08] L*»L*tffc. CVDt(CVlS) C± 

ftfi>Ck^fcl>. 



iNSDOCID <JP 2002338366A I > 



!(3) 002-338366 (P2002-338366A) 



[00 0 9] 

OOvm Fe-^fil Oppm tlT<7)ftMaiM 

immv&z a £ 6 o - s o mm.% , ^sm^m i^vx 

T\ Fe#^T*3 0 PPmJ^TOS^aM^'ftJ^^ 
B£ 1 0-2 0M%, f%gfgl/zn KTr\ F e-£- 
W*2 0 OppmUJlT^aS^-ft^^C £10-2 0 

i£^ft£#BHM4#Bm4' 1800 — 220 O'CWiSJg 

[ooioiftis, mmmffi&mt. f e^m^i 

Oppm OT, SiS^ft^m^JtSiJl^O. l^cmm 
T, ®Wfi2. 5g/cm3 VXtcDVn&Ztt2>i><DX'$>2> 

[ 0 0 1 1 ] Jfcfc* *^Hj!««^tt^^#CCDS! 
jt^1£{i. Wf&^g 1 0 0 ua WF. F e#*i 1 0 
PPm IiJtT^> ftS&g a mtimmfttA £ 6 0-8 011 
%. Wlfg2^ii0T. FetSi3 0 PPmWTO 

a mmimmtt b $• 10-2 oti%. 

jum ETr\ F e^-W*2 0 Oppm £lT£>a3Uftfl: 
I£Sa*C£- 1 0-2 0fi*%, cOfJ-^-Til^-L^ML 
^®-^*tC7K$-jD^ -CMM L . MM LtzX 7'J-& 
S&2^J^LTf#£ft^^#:£^SHttt#Hm* 18 
0 0—220 0*CCDWg.X'Mf&.L. &^T'4&l£#c£g#2i 

[00 12] 

-it u *9 u - zm&frf&m LtzfmfcZim. l „ m 

[0013] -T^*.*>. *%BH^s^^-fhi^^^ 

t, f e^tii oppm MTcDntmammi&m®* 

ASr6 0-80M*%. ¥feft7ff2«ea Fe# 
*13 0 PPmJJlT^lS^aSK'ft^^B* 1 0- 
2 011%, 1 Aim IXT. F e 3«2 0 0 

PPm &.T<7)am&Hm$m3ZC$: 1 0-2 011%, O 

[0014] ?%mz.'mi<vm%&&iimm®3k 

&>3, MiUFTJMFF&Pl OOjum ZMt&hn*®. 
mtfciSr£tZim%ift<?>®m$: 2 . 5g/cm3 BLhfcrfiyf 



1 0 0/xm 2xtm 1TF, fcit^ 1/xm 3 

m<7>M£mxmi&m& Liz t ojwbv > . 
[0015] -2r, a mmmmhmxmmx'fo 
*) , »tcfiftMtt&>< . witf^^ia^Fs** i /zm m 

m®$iX'&wp>xT%mmb%&fztb^ wm^xhtm± 

[0016] -T=3r^*>, « SM-ftliS^* fc L 
T „ W-mt=F'& 1 0 0 um HXT. F e ^tS 1 0 PP m fei 
TO»«A 2 jum lilT, F e 

*3 oppm MTnmtimxmB <7)2w&cr>mtmmj} 

*2 0 Oppm WTWaM^-f^S^C^fflV^ix^. 
*A(i8 0 — 1 0 0//m , |§IB(il- 3/im T'feO. a 
btch. 

[0017] ztL^ommsmxiA. b, c« x a* 

6 0-8011%, BJ10-2 011%, C^IO — 

2 omm%nmi!rxiM.^LxiiFj&Lfcmtmm®.-£ffi3i 

bbi izmm&>®£.$:l$< tm-thizUbX-hh. 

[oois] z <vmmmn-&mM$* tM-sztix. 
fttHzmmLxxyv-ittz. x^u-opMti, ^ 

^MtcSEAL, m&^mMiznt L\^W&%1&J&b%:2> 
®-ffctt#fflm* 1800—220 O'CO^gtCHJf^Bf 

jum^LT^sfts. mmiMMtn so or* 

LxmA.mvFfcftb%*) . -j>mm&m&2 
2 o oxizmt&bmmmnfrMtftkt&iztbX'h 

[ooi9j»»t. m&frim'M.msicDy vm. mm 
fo2>wzi&m%:b'commrpizmm lx , ^&<fa&mmm 

mPF-mntimMmzztix , ^js^m^*^^ 

[0020] *%BJOi*MJ^-ft^^#:{i. -?-c0!fe 
&b LTFettl^l Oppm SiStCfeftSm^ 
Jtffiiftfr'O. l^cmJJilT. ®mifi2. 5g/cm3 JiLL^ 

[ o 6 2 1 ] b'<v&mmwizmmi*ti& ft 



2002338366A I > 



t » 

!(4) 002-338366 ( P 2 0 0 2 - 3 3 8 3 6 6 A) 



Oppm iiTfc-r* - F e ***** 1 0pp 

b LX OWA******** fcfefc-t OWflE** 2 . 5 g/ 

[ o o 2 3 1 * ^ iz*wmwmmvm?mb 

it J^F e 2 ISSwSbM 

lt «&»js#u «jb**«b£u mizmsmtx 

[0024] 

[00 2 5] ^56041 

^Kg$ffg9 6 Mm , F e-^WMl Oppm crrfUM&iSm 
Atm Fe***2 6pp««)'ifiBW>lWM£afflWfl^« 
»1 6 Oppm <0HfJR<0«mR'(KS*«*C* 1 OM; 

*i=«*2 on&®ztoz-x . jk-^s^-c i s^hm 

mm rtgl Omm. »3 2 0 Omm^R^B^^^^t 
*T i«»^Ii^il^+2 0 0 OTOiSSC 

iKK«(£i8«na«»UTis«stfc^. mx-itft 
izvm. tmLxmmmm&ftimkLtz. 

[0026)»2 

JplSttTfiW 6 jum . F eMil Oppm <01PIR^ftM 

Mm . Fe#^42 6ppm <DlMK<0^J£aSL^rt3^ 
«*B * 1 0«*%. ^im^&O . 7 Mm . FetW 
41 6 Oppm <ai|jR<3aM«fl9£3H^C*2 0S* 



it ±xmmm itm t^tkizx o u -0* 

[0027] JtiKffl 1 _ 
T^fiff^ 6 Mm , Fe^-tl 1 Oppm «07US£<?)iHi&fi 
*«HMtS««*At5 0«4%. ^mL^ 1 • 9 
Mm F e -^rfl: 2 6 ppm cOTtJBg^ftMJg a SLR-ft^ 

»*b* 5 0*4%. <mk-zm& Ltztimmmmfe 

[00 2 8] JtK^2 

T^fsHHI 9 6 Mm , F e -£^4 1 Oppm COTfilR^i^fct 
gailW*A^6 0*4%. 1 • 9 

Mm F e 2 6 ppm OTfTlKO ©SfcJK a SLpeftS* 

»5fc B £ 4 0 mm% . <7)#J^Til^ L,fcKf*0tf0£*« 

[0029] Jt«^43 

:s Fi%fi : f-@9 6 Mm „ F e-t-^Ti 1 Oppm cOTtiIK^ft*fi 
KaSKfl^MB*A* 7 011%, ¥^fSM 1 • 9 
Mm . Fe-|rW*2 6ppm cOHiIRcOK^«M^'ft^* 

[0030] 

6jub , F e-i-^Til Oppm coHTlK<Oift$6 
ft«ffift-(l^«tt*A*8 0S»%. ¥*&8M1- 9 
/xm F e ^-W*2 6 ppm c07pIR<7)i«MJS« M^-ft^* 
«5K B £ 2 0 SM% . ^fJ^TH^ 

v^fcflWi. l kHt*«fefcJ: 

[003 1] &MM5 

T*^£-?@9 6 Mm . F e-i-^M 1 Oppm COTUIR^S^ 
J8EaSKfl^H9*A* 7 0114%. . 7 

Mm F e -&1f 4 1 6 0 ppm (OltllR^ « WMiYJ^^n^- 
C*3 011X. OfiJ^TlI^tfclS^M-fh^m^ 
**fflv%fcflMi, ^-CUSfeW 1 k.miimz£ 0X9 >J 

[0 0 3 2]ib^l6 

[0033] a iz LxwmLtzm^mm&mz 

-o^X. FeMi, S^fcttSm^J^tn;. *5<fc 
l^. ^k^aSSLfc. »<J>ixfclS*Sr. SiS^frkMlt 



INSDOCID <JP 2002338366A I > 



!(5) 002-338366 ( P 2 0 0 2 - 3 3 8 3 6 6 A ) 



[00 34] 



MNo. 


<mm%) 


Man 

9?cD 




F csi 
S (ppnu 


(Qcm) 


(g/CBT ) 


A*l 


8*2 


C$3 




7 0 
7 0 


2 0 
1 0 


1 0 

2 0 




9 
1 0 


0. 045 
0. 046 


2.5 3 
2.5 5 




5 0 


5 0 






9 


0. 042 


2.2 7 




6 0 


4 0 






8 


0. 043 


2. 33 




7 0 


3 0 






9 


0. 04 3 


2. 38 


turn 4 


8 0 


2 0 






7 


0. 0 4 5 


2. 40 


turns 


7 0 




3 0 




2 7 


0. 04 8 


2. 5 5 


tmme 


7 0 


2 0 


1 0 


m 


3 0 


0. 045 


2. 54 



*2¥^[fgl. 9/*m . Fe***2 6ppm CO^^JgaM^-ft^m^* 
*3 ^mttf-'&O . 7jum . FefWll 6 Oppm <^aMMfc2£*1»3fc 



[0035] ^1 <r>M*3&^. WBHW 6vm . F 

e -fe-^r* i o ppm vimm. a mm.\\3mmM a ^701 

WKffgl. 9 um . Fe^-*42 6ppm CO 
^|aiK^»B £ 2 0fi*%. 
0 . 7 /zm , F e #^f* 1 6 Oppm <7)ar S#HB^3iife5fc 
C£l 01IX, £>£VHi. %MU&>£ttft&&gffi*;B 

£ioms%. «^-ft;^s^*c^2om»%. oiw 

+T'2 0 0 0'C<DiSJgT'«!JftU StCBMffilSMsLfcSt 

zwMimijL. t'cvm&rftm&mm t lxw 

[0036] ZtUzftVX » tttMnraMft^Kt&^C 
«l~4T*4««lfln^)»K*«fi<. SMJgaSK 
3 0«i%lE-&t^-ft^SM-^*^^i: LTffl^ 

tetmm 5 ?imt8#<o®mim< a*, f e ^w* 



tf> F e <^SIt #fg#> £>*t& . 
[0037] 

t, oppm v.Tcr>ni&m. a mm^tmrn^ 

AS: 6 0— 8011%, f^fg2/zmHT, Fe# 
W*3 0 PPmJiTROft fcfijg a iiS^kSSfgfcfe B £ 1 0 ~ 
2 ^imFf-mi MmlXT. Festi2 0 Op 

pm aTOaSWHmmmUZCZ 1 0 — 2 OttBfrC (7) 

mm txn ^tttzmm^ „ imwmm^x 1 s o 

0~2 2 0 0°C?)zajgT'Mj£U iKwcflHSflcfciWSi 

iZMI, Mtli. F esfl*U Oppm S^tC 
teft&W.^tiMifitfO . lQcmJJIT. $&£#2. 5g/cm 

xv^mmirmb Lxmbx^mx-hh . 



<JP 2002338366A I > 



THIS PAGE BLANK (usfto) 



